Sediment cores collected from eight lakes along the western coast of Svalbard as part of a project investigating atmospheric pollution and environmental change in Arctic regions were dated radiometrically using natural (   210   Pb) and artificial (  137 Cs and   241 Am) fallout radionuclides. At four sites the sedimentation rates were relatively uniform, and in consequence the 210 Pb dates were relatively unambiguous. At the remaining sites there were irregularities in the 210 Pb activity versus depth profiles, indicating significant variations in the net sediment accumulation rate during the past 120 years. At these sites, there were significant differences between 210 Pb dates calculated using the two standard simple dating models, constant rate of supply (CRS) and constant initial concentration (CIC). In most cases, stratigraphic dates based on the 137 Cs and 241 Am records supported use of the CRS model, though at one site (Ossian Sarsfjellet) the CIC model appeared more appropriate. The irregularities in the 210 Pb records were mainly caused by episodes of accelerated sedimentation due, for example, to inwash or slump events, though at some sites there appears to have been a systematic increase in sediment accumulation rates in recent decades. Sediment accumulation rates were generally lower at the northern sites, and higher at the more southerly locations. Mean sediment accumulation rates varied by an order of magnitude, ranging from 0.002 to 0.050 g cm À2 y À1 (0.02-0.10 cm y À1 ). 210 Pb fluxes measured from the core inventories were mostly in the range 34-80 Bq m À2 y À1 typical of Arctic sites. Much higher values, recorded at two sites (Birgervatnet and Daltjørna), may be due to significant inputs from the catchments during spring thaw.
Introduction
In an investigation of the impact of recent environmental change in Arctic regions, detailed palaeolimnological studies were carried out on sediment sequences from several lakes along the western coast of Svalbard (Birks et al. 2004) , at sites ranging from 77 33 0 N to 79 48 0 N. Such sequences have been shown to contain high quality records of a range of environmental parameters, and may be used to make reconstructions of the history and impact of changes in the recent past. Essential to this approach, is a reliable means for dating the sediment records. The most widespread technique on time-scales spanning the past 100-150 years uses the natural fallout radionuclide 210 Pb. The method is unequivocal where environmental conditions have remained constant and the unsupported 210 Pb concentration versus depth profile follows a simple exponential relation. Deviations from such a relation are, however, to be expected at sites where environmental conditions have varied during the last 100-150 years. Different models have been developed to account for such deviations (Appleby and Oldfield 1978; Robbins 1978) and the accuracy of 210 Pb dates at these sites will depend on the validity of the model used. There are two standard simple models for calculating 210 Pb dates, the constant rate of supply (CRS) and constant initial concentration (CIC) models. Where they yield different results, the problem of model validation is usually resolved by using independently determined dates from stratigraphic records of the artificial fallout radionuclides 137 Cs (Pennington et al. 1973 ) and 241 Am (Appleby et al. 1991 ) from the atmospheric testing of nuclear weapons. At sites where none of the simple models is consistent with the 137 Cs and 241 Am record, it may be necessary to use more complicated models involving a number of different processes. The objective of this paper is to give an account of the records of fallout radionuclides in the eight Svalbard cores examined and to present reliable sediment chronologies based on an assessment of these records that can be used to date biostratigraphic and geochemical records of the lake ecosystems, and to estimate fluxes of atmospheric pollutants.
Methods
The cores were collected using a Glew (1989) gravity corer. Five were collected in 1995 (Birks et al. 2004) , and three were collected earlier in 1993 as part of the EU funded AL:PE2 project (Wathne et al. 1997) . Details of the cores and their locations are given in Table 1 and Figure 1 . The cores were sectioned at intervals ranging from 0.25 to 1.0 cm, and subsamples of dried sediment from each section were sent to the Liverpool University Environmental Radioactivity Research Centre (ERRC) for radiometric analysis by direct gamma assay using Ortec HPGe GWL series well-type coaxial low background intrinsic germanium detectors (Appleby et al. 1986 ). 210 Pb was determined via its gamma emissions at 46.5 keV, and 226 Ra by the 295 and 352 keV g-rays emitted by its daughter isotope 214 Pb following three weeks storage in sealed containers to allow radioactive equilibration.
137
Cs and 241 Am were measured by their emissions at 662 and 59.5 keV, respectively. The absolute efficiencies of the detectors were determined using calibrated sources and sediment samples of known activity. Corrections were made for the effect of self-absorption of low energy g-rays within the sample (Appleby et al. 1992 Cs records using the procedures described in Appleby and Oldfield (1983) and Appleby (1998).
Results and discussion
The results of the radiometric analyses are shown in Figure 2 . Because of the large variations in dry bulk density within each core and from site to site, to facilitate a better comparison between cores, radionuclide concentrations have been plotted against depth measured as cumulative dry mass (g cm À2 ). 
Lead-210 activity
The 210 Pb activity versus depth profiles ( Figure 2i ) suggest a north-south trend in which cores from the more southerly lakes have higher sedimentation rates and more frequent irregularities in the process of sediment accumulation. At the three northern sites (Arresjøen (Arsj), Birgervatnet (Bir), and 'Scurvy Pond' (Scur)), 210 Pb/ 226 Ra equilibrium 
